Figure 1
The structures of the molecular components in (I), with displacement ellipsoids drawn at the 50% probability level. The minor components of the ligand disorders are not shown.
Figure 2
The molecular structure of the cation and the Cl À anion in (II), with displacement ellipsoids drawn at the 50% probability level. The minor components of the ligand disorders and the unmodeled solvent (see text) are not shown.
Table 1
Selected bond lengths (Å ) for (I). 1.7695 (10) Si1-O1 1.7767 (10) Si1-O2
1.7727 (10) Si1-O4 1.7773 (10) Si1-O6
1.7736 (10) Si1-O5 1.7774 (10) Table 2 Selected bond lengths (Å ) for (II).
Si1-O1 1.7727 (10) Si1-O5 1.7803 (10) Si1-O6
1.7729 (9) Si1-O4 1.7808 (10) Si1-O3
1.7782 (9) Si1-O2 1. 7830 (10) from ideal (i.e., 180 ) of 7.06 (5) and 5.98 (5) , respectively. The planes formed by the O 2 Si chelate rings and the corresponding planar OPO ligand deviate from coplanarity by 9.98 (4), 4.96 (2), and 1.29 (2) in (I) and by 4.91 (4), 2.15 (2), and 0.61 (4) in (II). The cationic complex (III) is octahedral ( Fig. 3) with the central Si atom being chelated by three OPTO ligands in a facial arrangement. The trans-O-Si-S angles deviate by 6.00 (5) from ideal (only one unique value due to threefold symmetry, Table 3 ). The O-Si-S bite angles are 88.33 (4) , $1 larger than those of the OPO structures. The Si-O distance is 1.7784 (14) Å , and compares similarly with those of (I) and (II) and is typical of Si-O single-bond lengths. The N-O bond is shorter than in the protonated HOPTO ligand [1.359 (2) versus 1.373 (2) Å ; CSD refcode GIJCAD01, Bond & Jones, 1999 , Cambridge Structural Database (CSD), Version 5.36, update No. 3, May 2015 Groom & Allen, 2014 ). Evidence of a -electron delocalized structure is given by (1): the Si-S distance of 2.2654 (7) Å , which is similar to Si-S single-bond lengths in hexacoordinate neutral thiophenolate complexes (range = 2.231-2.314 Å , CSD refcodes BOHQIZ, BOXQOV, BOXQUB, BOXRAI, WALTOU, WALTUA) and (2): the C-S bond length of 1.7184 (19) Å , which compares intermediately between the C S double bond of HOPTO [1.693 (2) Å ] and the mean C-S single bonds of 155 phenylthiols (C-S avg 1.764 Å ). However, all four C-C bond lengths in the pyridine ring are unchanged or slightly longer than those in HOPTO, which is inconsistent with the canonical pattern of bond shortening and lengthening that might be expected with -electron delocalization. The OSSi chelate rings and the corresponding planar OPTO ligands are folded with a dihedral angle of 12.08 (3) .
Supramolecular features
In (II) there are two C-HÁ Á ÁCl distances that fall just within the sum of the van der Waals radii of the C and Cl atoms, 3.45 Å (Bondi, 1964) . Atom C2 is 3.4206 (14) Å from atom Cl1 (symmetry operator: Àx, Ày + 1, Àz + 2) and atom C10 is 3.4018 (18) Å from atom Cl1 (symmetry operator: x, y À 1, z).
Database survey
A CSD search (Groom & Allen, 2014) larger ligand bite angles than those in chelated R 2 Si(OPO) 2 (R = alkyl, phenyl) complexes, indicating a stronger chelate presumably due, in part, to their cationic character. As a result of C/N site disorders, the N-O, C-O, and C-N bond lengths are unreliable in providing evidence of -electron delocalization. Only small changes (AE $0.02-0.06 Å ) or no change (in C3-C4) in the distances of alternating long and short C-C bonds in the pyridine ring are observed compared with the more localized -bonding structure of the free HOPO ligand (CSD refcode JEMJUG; Ballesteros et al., 1990) . The Si-O bond lengths in (I) and (II) are similar to those of other cationic SiO 6 cores (CSD refcodes CUZKOX: Ueyama et al., 1985; EJOBUB: Sarkar et al., 2011 , JAZPIK: Pal et al., 2005 PUMBUU: Kira et al., 1998; VILLUX: Thewalt & Link, 1991) . There are two other nonsilicon homoleptic M(OPO) 3 (M = Fe, Co) structures known 
Figure 3
The structures of the molecular components and the Cl À anion (III) with displacement ellipsoids drawn at the 50% probability level. All species lie along crystallographic threefold axes, and full molecules are generated with the following symmetry codes. Si(OPTO) 3 + : (y, z, x) and (z, x, y); CDCl 3 (containing atom C6): (y, z, x) and (z, x, y); CDCl 3 (containing atom C7): (À (CSD refcodes DAGZOA and DAGZIU01; Scarrow et al., 1985) .
There are currently no structurally characterized silicon OPTO complexes. Other triply ligated homoleptic M(OPTO) 3 structures are: M = Cr (CSD refcode ZUZWEW; Wen et al., 1996) , M = Mn (IFOPAU: Liaw et al., 2002; SUJYEB: Manivannan et al., 1993) , M = Fe (PEDEKO; Hu et al., 1993) , M = Co (VOGHAA: Hu et al., 1991; SUJYAX, SUJYEB: Manivannan et al., 1993; WINFUU, WINGAB: Xu et al., 1995; ROLQUE: Tong et al., 2001; UGUCUU: Fang et al., 2002) , M = In, Tl (JIVQAG, JIVQE; Rodríguez et al., 1998) , M = Bi (BEHDOI; Niu et al., 2003) .
There are currently nine CSD entries for other group 14 complexes containing an OPTO ligand, all with tin: CSD refcodes ENEWEZ, ENEWID, FOFNAP/FOFNAP10, FOTBOF, IMECAE, IMECEI, IMECIM, and YEDVEI.
Synthesis and crystallization
[Si(OPO) 3 ]ClÁ2CDCl 3 (I): (CH 2 ) 3 Si(OPO) 2 was prepared according to the literature method (Kraft & Brennessel, 2014) . (CH 2 ) 3 Si(OPO) 2 was heated in an oil bath at 463 K for 3 days in CDCl 3 upon which crystals of (I) deposited.
[Si(OPO) 3 ]ClÁxCH 3 CN (II): A solution of Me 3 Si(OPO) (0.183 g, 1.00 mmol) in 8 ml of CH 3 CN was added to a solution of Me 3 SiOSiCl 3 (98 mL, d = 1.14 g/ml, 0.50 mmol) in 4 ml of CH 3 CN. Me 3 SiOSi(OPO) 2 Cl is formed as an intermediate. Allowing the solution to stand undisturbed for one day resulted in precipitation of colorless crystals of (II) (0.090 g) which were isolated by filtration. Evidence for the presence of fac and mer isomers was given by the presence of closely spaced OPO resonances in the 13 C NMR spectrum in accord with those reported in the literature (Tacke, Willeke & Penka, 2001 ). The synthesis, isolation, and characterization of Me 3 SiOSi(OPO) 2 Cl will be reported elsewhere.
[Si(OPTO) 3 ]ClÁ2CDCl 3 (III): Crystals of (III) deposited from a solution of ( 1 -allyl) 2 Si(OPTO)Cl in CDCl 3 upon standing for one year at room temperature in the dark. The synthesis of ( 1 -allyl) 2 Si(OPTO)Cl will be published elsewhere.
Refinement
Crystal data, data collection and structure refinement details are summarized in (14) and 0.611 (13): 0.389 (13) for rings containing N1, N2, and N3 in (II)]. The disorders were modeled by refining the nitrogen/carbon ratios in each of the specific sites while using a common variable for pairs of sites on the same ligand. Atoms at each of these sites were constrained to be isopositional and to have equivalent anisotropic displacement parameters. In (II) highly disordered solvent, located in two independent channels along [100], was unable to be modeled. Reflection contributions from this solvent were fixed and added to the calculated structure factors using the SQUEEZE (Spek, 2015) function of the PLATON program, which determined there to be 54 electrons in 225 Å 3 accounted for per unit cell (25 electrons in 109 Å 3 in one channel, and 29 electrons in 115 Å 3 in the other). Although the exact amount of solvent was unknown, the only solvent involved in the reaction was acetonitrile and both starting materials were confirmed by 1 H NMR to be unsolvated. Thus the structure is represented as an acetonitrile solvate of unknown amount. Because no solvent was included in the atom list or molecular formula for (II), all calculated quantities that derive from the molecular formula [e.g., F(000), density, molecular weight, 
Computing details
For all compounds, data collection: APEX2 (Bruker, 2014 ); cell refinement: SAINT (Bruker, 2013) ; data reduction:
SAINT (Bruker, 2013 ); program(s) used to solve structure: SIR2011 (Burla et al., 2012 ). Program(s) used to refine structure: SHELXL2012 (Sheldrick, 2015) for (I); SHELXL2014 (Sheldrick, 2015) for (II), (III). For all compounds, molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL (Sheldrick, 2008) . Refinement. Highly disordered solvent, located in two independent channels along [100], was unable to be modeled. Reflection contributions from this solvent were fixed and added to the calculated structure factors using the SQUEEZE function of program PLATON (Spek, 2009) , which determined there to be 54 electrons in 225 Å 3 accounted for per unit cell (25 electrons in 109 Å 3 in one channel, and 29 electrons in 115 Å 3 in the other). Because the exact identity and amount of solvent were unknown, no solvent was included in the atom list or molecular formula. Thus all calculated quantities that derive from the molecular formula (e.g., F(000), density, molecular weight, etc.) are known to be incorrect. The pyridine portions of the oxopyridinone ligands are modeled as disordered with the planar flips of themselves (0.55:0.45, 0.60:0.40, and 0.61:0.39, for rings containing N1, N2, and N3, respectively). The disorders were modeled by refining the nitrogen/carbon ratios at the six particular atom sites, and refining the same ratio variable for pairs that were on the same ligand. Atoms at each of the six sites were constrained to be isopositional and to have equivalent anisotropic displacement parameters. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (
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